Introduction 43
The application of Slingram electromagnetic induction (EMI) devices to near-surface 44 studies began during the 1960s in archaeological prospection. The data initially gave rise to a 45 series of interpretation difficulties, due to the unexpected influence of the ground's magnetic 46 susceptibility in the measured responses (Scollar et al. 1990) . It was later recognized that an appropriate choice of coil separation and frequency could allow the conductivity response to of the iterative process.
S=Δp T Δp+λΔm T Δm
(1) 139 Where 140 Δp=d-Gm i-1 -.JΔm (2) 141 The solved equation is thus: 142 J T J+λI)Δm=J T Δp (3) 143 Where I is the identity matrix and λ the regularisation parameter. λ has a starting value 144 equal to the double of the trace of the J T J matrix divided by the number of parameters and, 145 after, is divided at each iteration i by i 1.5 . The number of iteration depends on the m 0 choice 146 but remains lower than 10.
147
Where a 3D approach is required, the second step begins by defining, over the 148 'targeted area' surrounding the body(ies), the 1D reference or 'background' model. We adopt 149 the statistic mode of each value of the layer's parameters in that area. Then the parameters characterising the 3D heterogeneous body(ies) are determined. The a priori starting values of 151 the horizontal limits the body(ies) are defined by considering the full width half maximum of 152 the anomaly, that of the resistivity by dividing by two the background resistivity if the body is 153 more conductive and by multiplying by two the background resistivity is the body is more 154 resistive. To verify the influence of these a priori values they can also be freely fixed by the 155 interpreter. In 3D inversion the starting value of regularisation parameter, λ, equals the fifth of 156 the trace of the matrix divided by the number of parameters. The susceptibility contrast is 157 linearly inversed.
158
The electrical resistivity and magnetic susceptibility are nevertheless two independent 159 properties, but whereas the resistivity distribution modifies the 'primary' field distribution 160 seen by the magnetic grains inside the layered terrain (which could be significantly different 161 from the free space distribution), the susceptibility (and the susceptibility contrast) is 162 sufficiently small for its influence on the primary field to be considered as negligible 163 (Tabbagh 1985) . This means that the resistivity distribution must be known before the 164 susceptibility distribution can be inverted, whereas the converse does not apply. In both the 165 1D and 3D inversion steps, we thus proceed by initially inverting the resistivity distribution 166 and the geometrical limits, before searching for the susceptibility distribution.
167

Tests of rapid 1D/3D inversion on synthetic data 168
Although the 1D inversion of apparent resistivity data maps is well known and has 169 been used and published for more than twenty years (Guérin et al. 1996) , the 3D inversion of 170 data raises new issues. The first difficulty, of major importance for the prospector, is to assess 171 the optimal number of independent in-phase and quadrature out of phase measurement maps 172 needed to determine the required resistivity and susceptibility contrasts as well as the geometrical parameters of the body(ies). Although this problem is complex and probably has having a resistivity of 20 Ωm (50 mSm -1 conductivity) and a susceptibility of 80 x 10 -5 SI.
179
The top of the body is located 0.3 m below the ground. The first layer (corresponding to the 
268
The three apparent magnetic susceptibility maps shown in Figure 2 , and the two 269 apparent resistivity maps shown in Figure 3 , were processed by median filtering over a 3x3 270 points moving window. Even for the topsoil, the two branches of the ditch exhibit a greater 271 magnetic susceptibility than the surrounding terrain, and the global shape of the feature can be 272 recognized. In the apparent resistivity maps, the presence of the ditch is less well defined; it appears to be slightly more resistive than the surrounding layer, and is clearly visible on the 274 EM38-VCP map. However, the SH3 map reveals the natural variations of the medium, rather 275 than those of the feature. This can be explained by the greater depth of investigation of this 276 instrument. The apparent anisotropy effect associated (Guérin et al. 1996) with the 277 configuration and orientation of the EM38-VCP may also have affected the measurements.
278
1D inversion results
279
In accordance with the electrical sounding carried out in the area nearby, the data were into the ditch, and the natural surrounding medium.
295
3D inversion results
296
The data inversion was applied over two small, separate targeted areas that are 297 delineated by dotted rectangles in Figures 2 and 3 . The values of contrast between the two branches and the surrounding terrain, determined in terms of conductivity and magnetic external fanum wall and the surrounding layer (the wall has a 1.00 x 0.88 m 2 section and is 559 centred at 0.70m depth). The starting a priori values adopted for conductivity are also -28.5 0.34 0.002 Table 3 593
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